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A method of manufacturing a low power dissipation semiconductor power 
device is provided which is easy to perform and suitable for mass 
production. When a first and second conductivity-type regions are formed on 
a semiconductor substrate which is selectively irradiated by impurity ions, an 
excellent super junction is formed by controlling the ion acceleration energy 
and the width of each irradiated region so that the first and second 
conductivity-type regions may have a uniform impurity distribution and a 
uniform width along the direction of irradiation. Another method of 
manufacturing a low power dissipation semiconductor power device having 
an excellent super junction is provided which selectively irradiates a 
collimated neutron beam onto a P+ silicon ingot and forms an N+ region that 
has a uniform impurity distribution and a uniform width along the direction 
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A method of manufacturing a low power dissipation semiconductor power 
device is provided which is easy to perform and suitable for mass 
production. When a first and second conductivity-type regions are formed on 
a semiconductor substrate which is selectively irradiated by impurity ions, an 
excellent super junction is formed by controlling the ion acceleration energy 
^ and the width of each irradiated region so that the first and second 

conductivity-type regions may have a uniform impurity distribution and a 
uniform width along the direction of irradiation. Another method of 
manufacturing a low power dissipation semiconductor power device having 
an excellent super junction is provided which selectively irradiates a 
collimated neutron beam onto a P+ silicon ingot and forms an N+ region that 
has a uniform impurity distribution and a uniform width along the direction 
of irradiation in the P+ silicon ingot. 
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uniform along the direction of irradiation. 

The present invention is a semiconductor device manufacturing method of 
forming a first and second conductivity-type regions by irradiating impurity 
ions selectively onto a semiconductor substrate; wherein two shielding 
masks in a reversed imaging relation to each other are used to restrict the 
impurity ion irradiated regions so that the cross-sectional shape and the 
cross-section area of the first and second conductivity-type regions on planes 
vertical to the irradiation direction maybe uniform in the direction of 
irradiation; and the impurity ion acceleration energy is controlled to make 
the impurity concentration in the first and second conductivity-type regions 
uniform in the direction of irradiation. 

The present invention is a semiconductor device manufacturing method of 
forming an N+ region by selectively irradiating a neutron beam onto a P+ 
semiconductor ingot, wherein the incident angle of the neutron beam is 
collimated so that the cross-sectional shape and the cross-section area of the 
N+ region may be uniform in the direction of irradiation and so that the 
impurity concentration in the N+ region may be uniform in the direction of 
irradiation. 
(US6346464) 

The present invention has been made to solve the above problem and its 
principal object is to provide a method of manufacturing low power 
dissipation semiconductor power devices having the super junction structure. 
The present invention allows the use of semiconductor ingots made of group 
IV elements such as germanium and silicon carbide. 
Specifically, the ion implantation and the neutron beam irradiation have the 
following advantages: 

(1) Since a selective irradiation can be performed by an electric or magnetic 
sweep or movement of silicon substrate, the width of irradiation pattern can 
ADB be continuously controlled according to changes in ion acceleration energy, 
and the vertical distribution of implanted ions shows an excellent uniformity. 
A shortcoming in the above prior art is that such manufacturing method of 
repeating the epitaxial growth process to create low power dissipation 
• semiconductor power devices is costly, difficult to implement and not 
suitable for mass production. 

As described above, by the method of forming a super junction according to 
the present invention, which does not use conventional complex processes 
like the epitaxial growth but use only efficient processes such as ion 
implantation and neutron beam irradiation, a super junction can be formed 
that has an arbitrary and uniform cross-section in the vertical direction. 
(US6346464) 

1 . A semiconductor device manufacturing method of forming a second 
conductivity-type region by irradiating impurity ions onto a first 
ICLM conductivity-type semiconductor substrate; 

wherein the impurity ion irradiated region is restricted by a shield mask 
intercepting said impurity ions and the impurity ion acceleration energy is 
controlled to provide a uniform impurity distribution in the direction of 



irradiation in said second conductivity-type region, 

2. A semiconductor device manufacturing method of forming at least one of 
a first and second conductivity-type regions in a semiconductor substrate by 
selectively irradiating impurity ions onto said semiconductor substrate; 
wherein the impurity distributions in said first and second conductivity-type 
regions are uniform in the direction of irradiation, and the impurity ion 
acceleration energy and the area of each region irradiated by said impurity 
ions are controlled so that the cross-sectional shape and cross-section area of 
said first and second conductivity-type regions on planes perpendicular to the 
direction of irradiation may be uniform in the direction of irradiation. 
12. A semiconductor device manufacturing method of forming a first 
conductivity-type region and a second conductivity-type region on a 
semiconductor substrate by irradiating impurity ions onto said 
semiconductor substrate; 

wherein the regions irradiated by impurity ions are restricted by impurity ion 
intercepting shield masks which are in an inverted imaging relation to each 
other so that the cross-sectional shape and the cross-section area of the first 
and second conductivity-type regions on planes perpendicular to the 
direction of irradiation may be uniform along the direction of irradiation, and 
the impurity ion acceleration energy is controlled to make the impurity ion 
distributions in the first and second conductivity-type regions uniform along 
the direction of irradiation. 

14, A semiconductor device manufacturing method of forming an N+ region 
by irradiating a neutron beam onto a semiconductor ingot having a P+ 
region; 

wherein the incident direction of said neutron beam is collimated to make the 
cross-sectional shape and the cross-section area of said N+ region on planes 
perpendicular to the direction of irradiation uniform along the direction of 
irradiation, and the impurity distribution in said N+ region is controlled to be 
uniform along the direction of irradiation. 
UP 2002-08 
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FORM 8.3 

DEALINGS BY PERSONS WITH INTERESTS IN SECURITIES REPRESENTING 1% OR MORE 
(Rule 8.3 of the City Code on Takeovers and Mergers) 

1. KEY INFORMATION 

Name of person dealing BARCLAYS PLC T 
(Note 1) 

Company dealt in SAINSBURY(J) 

Class of relevant security ORD GBP0.28571428 

to which the dealings being 

disclosed relate (Note 2) 

Date of dealing 17 August 2007 

2. INTERESTS, SHORT POSITIONS AND RIGHTS TO SUBSCRIBE 

(a) Interests and short positions (following dealing) in the class of relevant 
security dealt in (Note 3) 
Long Short 

Number (%) Number (%) 

(1) Relevant 62,693,536 3.60% 2,296,378 0.13% 



securities 

(2) Derivatives 6,346,464 0.36% 6,846,869 0.39% 
(other than 

options) 

(3) Options and 2,750 0.00% 0 0.00% 
agreements to 

purchase/sell 

Total 69,042,750 3.96% 9,143,247 0.52% 

(b) Interests and short positions in relevant securities of the company, other 

than the class dealt in (Note 3) 

Class of Long Short 

relevant 

security: 

Number (%) Number (%) 
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Click "Save this search as an Alert" to schedule your search to run In 
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Click "Edit Search" to return to the search form and modify your 
search. 
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• Check for spelling errors . 

• Remove some search terms. 
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